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The first four months of 1961 had below average precipitation for much of
South Dakota. For the eastern and central sections, May v\/as a month of heavy
rainfall^ but drought continued in the northwest. In June the western third
of the state had about 50^ of normal rainfall and the drought conditions were
intensified in that area. Several of the eastern counties had four inches
of rain in June.
July and August rainfall was spotted throughout the state with individual
areas the size of a county or two receiving near normal rainfall and the
rest of the area receiving less than normal. The temperatures in July were
generally cooler than average. In August the temperature was generally above
average except in the southeast where it was close to average.
In 1962 the months of February and March will be remembered for the heavy
snowfall and March for the damaging floods. The rivers began to recede by
the second week in April and in May heavy rains covered much of the state.
The abundant rainfall carried over into June. July was cooler than normal
with above average precipitation. August was cool but had below average
precipitation in some areas.
Notes This is a continuation of the Agronomy Department Pamphlet series
which summarizes the outlying field experiments. Refer to Pamphlet
number 63 for introductory information and a report of previous
field studies
* F, E, Shubeck, E. J. Langin, Raymond Ward, D. R. Hovland, E. J* VJilliamson,
Lloyd Davis and P. L. Carson
The major fertilizer constituents have long been reported as N, ^2*^5 ^2^*
The nitrogen is expressed as the element but the phosphorus and potassium are
expressed as oxides. It is difficult to say exactly why this inconsistency
developed but there is at present a strong movement under way to express all
the nutrients in the same way - in the elemental form.
In this pamphlet the phosphorus and potassium are expressed as oxides but for
those who wish to convert these values to the elemental form, the following
conversion factors are given;
lbs.
= lbs. P
lbs. K^O
= lbs. K
Economic Implications
These experiments do not attempt to determine optimum fertilizer rates;
however, if you wish to apply cost values to the fertilizer to determine
whether they are profitable or not, a price of 12^ a pound for nitrogen and
10^ a pound for phosphorus (P2O-) and 6^ a pound of potash (^2^^
used.
# # # #
PLANKINTON FARM I96I
Effect of Different Management Systems on Yield of Corn, IVheat and Oats, I96I
Objective of Experiment
1, Determine the value of different management systems on yield of corn
and small grain.
Experimental Location and Conditions
The experiment was located at the Clay-Pan Research Farm in Aurora
County. The soil is a clay-pan developed in glacial till.
All of the plots were split, half receiving phosphorus and half receiving
no phosphorus. The half receiving phosphorus received 30 pounds of ^2^5
per acre each year.
Yield Results and Explanation (see Table l)
The yields produced on rotation h and 5 indicate that commercial nitrogen
did not increase thb yield of any of the crops in I96I. The subsoiling of
the land had little effect on the yield except in the case of corn.
One or two years of alfalfa in the cropping sequence decreased the yield
of the crops that followed.
The application of manure increased the yield of small grains more than
that of corn.
The yield of winter wheat after fallow was greater than winter wheat after
spring wheat. The yield was not enough greater to offset this extra cost
of tillage and loss of one years crop due to fallowing.
The yield responses to added phosphorus in 19^1 were variable and not
profitable.
Table 1. Effect of Different Management Systems on Yield of Corn,
Wheat and Oats, Plankinton, 196I
Cropping Sequence*
- C - 0 - Alf
- C - 0 - F (Sw Cl)
^ C - 0 - F
- C - 0 - SW
- C - 0 - SW (N)
- C - 0 ~ SW (M)
- C - 0 - SW (N+S)
- C - 0 - Alf
. C - 0 - SW (GM)
- So- 0 - SW (GM)
Winter
^'/heat
Bu/A Bu/A Bu/A
* Cropping Sequence Key;
WW = Winter Wheat
Alf = Alfalfa
Sw C1 = Sweet Clover
M= Barnyard manure 15 T/A before corn; 5 f/A before wheat
GM = Green Manure
C = Corn
So = Sorghum
N = Nitrogen 30 lbs/A/year
S = Subsoiling
SW - Spring VJheat
0 = Oats
F = Fallow
# # # #
Spring
Wheat
Bu/A
Table 2.
OUTLYING EXPERIMENTS ON CORN, 196I
Effect of Starter Fertilizer and Side-dressed Nitrogen on Yield
of Corn 1961.
Fertilizer Treatment Lbs/A
100# of 11-48-0 Per Acre Broadcast
N Nitrogen
Bu. of #2 Corn Per Acre
Codington Co.Roberts Co.Brookings Co
Site 1 Site 2 Site 3
24.5
24.2
27.2.
27.3
22.7
30.0
26.4
29.7
46.7
48.2
45.4
47.1
L.S.D. at 5^ level N.S. 5.7 N.S.
Objectives of Experiments
1. Determine the value of a small amount of starter fertilizer alone
and in combination with supplemental nitrogen.
Description of Soils and Location
Site 1. On Nick Fox farm in Codington County (NE -J- of SVi S 36 T 117
R 52). This was a well drained upland soil cieveloped from wind blown
silts overlying glacial till on a 2-3% slope.
Site 2. On Gene Remund farm in Roberts County (NE -5- of S 22 T 122 R 49).
This is a well drained upland soil developed from glacial till on a 0 -
2% slope. Soil test values weres lbs P/A = 11.3, lbs K/A = 346, paste
pH = 6.2, mmhos/cm soluble salts = 0.3.
Site 3. On Earl Pomrenke farm in Brookings County (SE S 34 T 112 R 49).
This is a well drained upland soil on nearly level topography developed
from glacial till of lowan Age. Soil test values were? lbs P/A = 10.5,
lbs K/a = 160, paste pH = 6.5, mmhos/cm soluble salts = .34.
Cropping Historv and Past Management
1960 1959 1958 1957 1956
Site 1 VJheat Wheat Sorghum Millet Alfalfa Hay
Site 2 Flax Wheat Corn Flax Alfalfa Hay
Site 3 S.Clover seed Flax + S. Clover Oats Corn Flax
No commercial fertilizer had been used on any of the 3 sites and very
little or no manure was applied in the last five years.
Discussion and Interpretation of Results Table 2)
The starter fertilizer was applied in a band two inches to the side and
one and one-half inches below the seed. The supplemental nitrogen was
broadcast on the surface immediately after the corn was planted.
The c.crn was drilled and a 13 inch band of pre-emergence weed spray was applied
over the row at time of planting. Tne weed spray used v;as Atrazine at the
rate of 3 pounds of 80?^ material per acre on the area actually covered by the
spray but only 13/40 of the area of each acre was covered by the spray. There
fore for each acre of corn a total of 13/40 x 3 pounds of Atrazine was used.
A com plant population of 12,000 plants per acre was maintained by hand
thinning and actual count.
There were no*increases in corn yield due to fertilizer treatment at any of
of the 3 sites. It apoears that climatic conditions were more limiting than
soil fertility.
^ a U
Table 3»-- 'Effect of Commercial Fertilizer and its Placement on Yield of
Corn, 1961.
Fertilizer
Lbs/A Applied
N P 0^ K0
-.31 - 11
- 50 - 0
-65-22
- 90 - 0
- 90 - 0
-0-0
Materials
Applied
10-30-10
16-48- 0
6-18- 6
8-24- 0
8-24- 0
0- 0- 0
Objectives of Experiment
Solid
Liquid Placement
One side and below
One side and below
Over top of row
One side and below
Over top of rov-^
None
Bu. of Corn
Per Acre
1. Compare effects of two different placements of liquid fertilizer on
corn yield.
2. Determine effect of potassium in both liquid and solid form on corn
yield.
Description of Soil and Location
An imperfectly drained soil complex consisting of a zonal till soil and
a clay pan soil. Tlie location was in Grant County, north of Twin Brook.s
(N i S 23 R 49 T 121).
Cropping History and Past Management
Cropping history consisted of corn and small grains with limited use of
fertility improving practices. No commercial fertilizer had been used
previously.
Discussion and Interpretation of Results (see Table 3)
Two liquid and two solid fertilizer ratios were used. The liquids were
6-18-6 and 8-24-0, the solids were 10-30-10 and 16-48-0, with the numbers
referring to percent of N, The ratios were all one part
of Nto three of ^2^5* However, the nozzles available for use with the
liquids could not oe calibrated to deliver the same amount of plant food
as the metering device for the solid fertilizer so no comparisons can be
made in this regard but the individual fertilizer rates and ratios can be
evaluated. There v;ere little or no differences in yield due to placement
effect with the liquid fertilizer.
There were some increases in yield from different combinations of N and P.
The yield increases were not large enough to pay for the fertilizer used,
# # # #
Table k,* Effect of Minimum Tillage and Spray Treatments on Yield of Corn,
1961.
Planting
Method
Conventional
Conventional
Conventional
Plow plant
Plow plant
Plow plant
Wheel track
Wneel track
Wheel track
Hard ground listing
Hard ground listing
Hard ground listing
Objectives of Experiment
Spray
Treatment
No spray
Band spray
Over-all spray
No spray
Band spray
Over-all spray
No spray
Band spray
Over-all spray
No spray
Band spray
Over-all spray
Bu. of #2
Corn Per Acre
58.2
84.1
85.4
77.6
86.4
83.3
67.8
86.1
81.4
60.7
72.4
81.3
1. Compare corn yields from minimum tillage methods to that from Con
ventional planting.
2. Evaluate the different spray treatments on the 4 different methods
of planting.
Description of Soil and Locations
In Brookings County on the NW of the S -g- of Sec 11 R 50 T 110. This
was a well drained soil developed from glacial till. Soil sample #27074
Lbs of P = 81.Ibs.K = 533, pH = 5.7, salts in mmhos/cm = 0.85.
Cropping History and Past Management
1961 - Four tons of manure per acre in the spring + 150 lbs/A of 0-20-0
disked in.
1960 - Oats + three tons of manure per acre
1959 - Corn
1958 - Oats
1957 - Corn
Discussion and Interpretation of Results (see Table #)
Tne entire plot was tandem disked prior to planting to kill the weeds
that had already emerged. The spray applied was Atrazine SOVi/ at three
pounds of material per acre actually covered by the spray. All plots
had two cultivations vdth a combination disk and shovel cultivator. The
plow plant method was accomplished by bolting on a Uni-planter on the
frame of a mounted plow.
Corn yields with the minimum tillage methods compared favorably to those
with Conventional methods.
The band spray was effective for increasing corn yields over the non-
sprayed plots with all methods of planting.
# # # #
OAT EXPERIMENTS I96I
Ob.iectlves of the Group I Oat Experiments
1, Compare the effect of fertilizer broadcast on the surface with that
applied with the seed.
2, Provide information for correlating soil tests with response to added
phosphorus•
3, Determine the rate of phosphorus application that provides the most
profitable yield increase.
Experimental Location and Conditions
The location of the experimental sites, the cooperator, the soil test
values and past management are given in Table 6.
The moisture used to produce the crop is given in Table 5« This value was
obtained by measuring the moisture in the soil available to plants at
planting time, keeping a record of the rainfall during the growing season
and measuring the moisture available to plants in the soil at harvest time.
The water available to plants for growth was lost by evaporation and
transpiration.
Table 5* Available Water in if—foot Profile at Planting and Harvest
Time, and Rainfall Received During the Growing Season for
the Oat Experiments in South Dakota, I96I
County
Available Soil W^ater* Rainfall Water
at at during used
Planting Harvest Season by Crop**
Inches Inches Inches Inches
0.5 0.0 7.4 7.9
3.7 0.4 12.3 15.6
4.0 0.5 13.2 16.7
8.1 4.5 11.2 14.8
Dewey-2 O.5 . .^ 7.9
Brookings . OA . .
Minnehaha O.5 . I6.7
^^euel . 4.5 11.2 14.8
* Available soil water is the water held in the soil at tensions less
than those holding the water when the plants wilt.
** Water lost by evaporation and transpiration.
Yield Results and Protein Content (see Table 7)
The added fertilizer did not increase the yield of oats at the Dewey-2
site. This was partially due to extremely dry weather and partially due
to the high fertility of the soil. The protein content of the grain was
not increased by the added nitrogen which is a further indication of the
soil's productivity.
The addition of phosphorus produced significant yield increases at the
Brookings and Minnehaha sites. It appears that twice as much phosphorus
will have to be broadcast as drilled to produce comparable yields.
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Fertilizer containing both nitrogen and phosphorus produced greater yields
than did fertilizer containing only phosphorus. There were essentially no
differences in the protein content of the grain due to added fertilizer.
Objectives of the Group II Oat Experiments
1. Copipare the effects of the fertilizer and planting dates on the yield
and protein content of three varieties of oats which varied in time of
maturity from early to late,
2, Provide information for correlating soil tests with response to added
phosphorus.
Experimental Location and Oonditions
See experimental conditions presented in Table 6,
Yield Results and Protein Content (see Table 8)
The effect of eight fertilizer treatments^ on the yields of three varieties
of oats in eastern South Dakota in 19^1 was different for each seeding date
and for each location. Oats planted early (mid-April) at the Brookings
site responded to treatments 6 and 8. Generally, nitrogen fertilizer
was more effective than phosphorus in increasing yield. Soils at the Deuel
site gave a greater response to fertilizer treatments containing ratios of
one part nitrogen to two parts phosphorus, such as treatments ^ and 8. The
late planted oats at the Brookings site responded to any combination of
nitrogen and phosphorus fertilizer; however, the yields were higher with
treatments higher in phosphorus. The oats plauted late at the Deuel site
showed no significant differences among the treatments.
Generally, late planting decreased the oat yields. The yields of the three
varieties were in the order of 01737^ (mid-late maturity) highest, Clintland
60 (medium maturity) next highest, and Minhafer (early maturity) lowest.
These yield results show that oats grew best when the temperature was
lower and the moisture adequate.
The effect of fertilizer treatments on the protein content of the oat grain
shows that treatments higher in nitrogen, such as treatments 5 and 6, pro
duced the highest protein contents for all varieties. Those fertilizer
treatments higher in phosphorus, such as treatments ^ and 8, reduced the
protein content of the oats grown at the Brookings site but had no effect
on the protein content of the oats at the Deuel site. The delayed planting
caused an increase in the protein content at both locations. The protein
content of the grain from the three varieties are inversely related to the
yield. That is, the pi'ol'.ejn conhent of the grain produced by 01737^ was less
that that of Clintland 60 and that of Cldutland 6o was less than that of the
Minhafer,
^ Eight treatments; 1(0-0-0), 2 (30-D-0)> 3 (O-30-O), k (15-30-0)>
5 (30-30-0), 6 (60-30-0), 7 (30-15-0), and 8 (3O-60-O).
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Ob.iective of Group III Oat- Experiment
1. Determine the effect of different fertilizer rates and ratios on yield
of oats.
Exoerimental Location and Conditions
See experimental conditions presented in Table 6.
The fertilizer*TTa6 spplied by broadcasting and discing into the surface
before seeding.
Yield Results (gee Table 9)
Fertilizer containing only nitrogen was not effective in increasing oat
yields. Phosphorus was more effective in increasing the yields at the Clay
County site than at the Codington County site.
Table Effect of Different Fertilizer Rates and Ratios on Oats in
Eastern South Dakota, 19^1.
Fertilizer Treatment Lbs/A
N P2O3 K^O
#.<L A A
T ir ir
Bu. of Oats Per A.cre
Clay Co. Codington Co.
72.7
71.0
68.1
67.9
55.0
^8.3
53.1
63.5
62.5
60.7
66,5
67.0
53.7
61.0
I'JHEAT EXPERIiffiNTS 196I
Objectives of the Experiments
1. Compare the effect of fertilizer broadcast on the surface with that
applied with the seed.
2. Provide information for correlating soil tests with response to added
phosphorus.
3. Determine the rate of phosphorus application that provides the most
profitable yield increase.
Experimental Location and Conditions
The location of the experimental sites, the cooperator, the soil test
values, past management and experimental crop are given in Table 11.
The experiments were all established on land that had been fallowed in I96O
with the exception of the Dewey-1, Sully and Beadle sites. These sites
were cropped in I96O as indicated in Table 11,
The moisture used to produce the crop is given in Table 10. This value
was obtained by measuring the moisture available to plants at planting time,
keeping a record of the rainfall during the growing season and measuring
the moisture available to plants at harvest time.
Table 10. Available Water in 4-foot Profile at Planting and Harvest Time,
and Rainfall Received During the Growing Season for the VJheat
Experiments in South Dakota, I96I.
County
Harding-1
Harding-2
Perkins-1
Perkins-2
Corson-1
Corson-2
Dewey-1
Dewey-3
Spink-1
Spink-2
Sully
Beadle
Available Soil i^fater *
at at
Planting Harvest
Inches Inches
Rainfall
during
Season
Water
used
by Crop**
* Available soil water is the water held in the soil at tensions less
than those holding the water when plants wilt.
** V/ater lost by evaporation and transpiration.
T
ab
le
1
1
.
C
ou
nt
y,
C
oo
pe
ra
to
r,
L
eg
al
D
es
cr
ip
ti
o
n
,
S
o
il
T
yp
e,
P
as
t
M
an
ag
em
en
t
a
n
d
S
o
il
T
es
t
R
es
u
lt
s
Ex
pe
ri
m
en
ts
in
So
ut
h
D
ak
ot
a,
I9
6I
.
C
oo
pe
ra
to
r
R
.
K
n
u
d
se
n
R
.
E
ll
in
g
L
.
M
it
c
h
e
ll
(b
le
w
o
u
t)
R
.
M
.
V
e
a
l
L
eg
al
D
es
cr
ip
ti
o
n
Se
c
Tw
p
R
n
S
oi
l
Ty
pe
.^
20
22
9
R
eg
en
t
s
il
29
28
9
M
or
to
n
s
il
22
23
15
R
eg
en
t
s
ic
l
2^
18
13
M
or
to
n
s
il
Sa
m
pl
e
^
Po
un
ds
/A
cr
e
N
um
be
r
O
.M
.
P
K
E
xp
•
Sa
m
pl
e
C
ro
p
N
um
be
i
D
u
ru
m
S
,
V
/h
ea
t
Z6
^M
•6
S
,
v
\n
ie
at
S
.
^
V
he
at
26
^J
i8
S
,
V
/h
ea
t
S
.
V
/h
ea
t
S
.
W
h
ea
t
S
.
w
h
ea
t
S
.
W
h
ea
t
27
23
7
26
45
0
26
37
6
1
.9
22
.6
2
.0
2
6
.2
1
.7
37
.8
—
3
3
.3
53
3-
^'
2.
4
58
.1
51
6
2
.1
51
.8
53
3+
G
.
E
.
Y
ou
ng
7
21
27
M
or
to
n
s
il
R
.
F
ar
st
ad
25
23
30
M
or
to
n
1
F
.
R
.
L
au
rn
z
1
2
1
2
ZU
-
M
o
rt
o
n
1
M
,
S
ch
w
it
ze
r
9
I6
26
V
eb
ar
1
(b
le
w
o
u
t)
R
.
Il
as
at
31
11
6
6^
B
eo
ti
a
s
il
(k
ill
ed
by
he
rb
ic
id
e)
G
.
O
ve
rb
y
36
12
0
63
H
ar
m
on
y
si
c
(
Ta
ke
n
o
v
e
r
by
w
e
e
ds
)
A
.
W
.
Ly
on
s
3^
II
6
77
A
ga
r
s
il
S
.
W
al
te
r
22
11
3
59
B
ea
dl
e
s
il
H
ar
m
on
y
s
ic
S
.
iv
he
at
S
.
W
he
at
26
26
8
S
.
W
he
at
26
44
4
2
.2
34
.3
53
3+
3.
6
13
0.
9
53
3+
fr
om
';^
/h
ea
t
P
a
st
e
P
a
st
pH
C
ro
p
C
o
rn
C
o
rn (s
ila
ge
)
Yield Results and Protein Content (see Table 12)
Yield increases due to added fertilizer were significant at the Corson-2,
Dewey-1 and Sully sites. The yield increases at the Corson-2 and Sully
sites were due to added phosphorus, whereas, at the Dewey-1 site the yield
increase was due to added nitrogen. A yield increase from added nitrogen
was not expected at the Corson-2 site because of the fallow in 19^0 nor at
the Sully site because of past management. The yield increase due to
added nitrogen at the Dewey-1 site could be expected because of the past
management.
Soil test values for phosphorus indicate that a yield increase could be
expected from added phosphorus at the Sully site. The test values on the
sample from the Corson-2 site are quite high, yet a yaeld increase was
obtained with added phosphorus. No explanation is offered for this situ
ation at this time. An explanation for the absence of significant yield
increases at the other sites is offered below.
Location
Harding-2
Perkins-1
Corson-1
Beadle
Explanation
Extremely dry weather
Extremely dry weather
Extremely dry weather
Weeds '
The placement of the fertilizer with the seed produced yields as high
or higher than where it was broadcast on the surface at all sites except
the Beadle site. These yield increases were not significantly greater
except at the Harding-1 and Corson-2 sites.
The percent protein found in the wheat grain is reported. In general,
the fertilizer treatments had very little effect on the protein content
of the grain where the wheat was grown on land that was fallowed in
i960. The protein content of the grain from the experiments in Sully
and Beadle counties indicate that these soils were well supplied with
available nitrogen even though they were not fallowed in I96O. Added
nitrogen increased the protein percentage as well as the yield at the
Dewey-1 site.
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BARLEY EXPERIMENT I96I
Ob.iectives of the
1. Compare the effect of fertilizer broadcast on the surface ahoad of
of the drill with that' applied with the seed,
2. Provide information for correlating soil tests with response to added
phosphorus.
3. Determine the rate of phosphorus application that provides the most
profitable yield increase.
Experimental Location and Conditions
The location of the experiment, the cooperator, the soil test values and
past management are given in Table 1^,
The moisture used to produce the crop is given in Table 13. This value
was obtained by measuring the moisture available to plants at planting
time, keeping a record of the rainfall during the gro^d.ng season and
measuring the moisture available to plants in the soil at harvest time.
The water available to plants for growth was lost through evaporation and
transpiration.
Table I3, Available Vlater in 4-foot Profile at Planting and Harvest
Time, and Rainfall Received During the Growing Season for
the Barlej^ Experiments in South Dakota, I96I.
County
otanlej'
Lincoln
Deuel
Available Soil water*
at at
Planting Harvest
Inches
Rainfall
during
Season
Inches
water
used
by Crop**
* Available soil water is the water held in the soil at tensions less
than those holding the water when the plants wilt.
** Water lost by evaporation and transpiration.
Yield Results and Protein Conteht (see Table I5)
The. yield increases from added fertilizer at the Stanley County site were
quite variable, resulting in a high experimental error. Thus, it is
impossible to attribute the yield differences to added fertilizer. The
high experimental error was, in part, due to the deposition of soil eroded
from the above slope. The 5''ield differences due to placement are signifi
cant. The average yield of the plobs on which the fertilizer was broadcast
is five (5) bushels less than from the plots where the same rates of
fertilizer were applied with the seed. The added fertilizer had very
little effect on the percent protein.
Soil tests on the samples from this experimental site indicate that a
yield increase from added phosphorus should be expected, but the erratic
nature of the plot yields makes it impossible to say definitely that added
phosphorus increased the yield. A yield increase from added nitrogen
was not expected because this land has been plowed only a few years.
The yield increases from fertilizer added with the seed at the Lincoln
County site were significantly larger than the yields without fertilizer.
The increasing increments of phosphorus progressively increased the yield.
The yield increases produced by broadcasting the fertilizer were not large
enough to be considered significant.
Soil tests indicate that added phosphorus should increase the yield. The
past management of this land was above average, thus added nitrogen did
not increase the yield. The added fertilizer had very little effect on
the protein content of the grain.
The yield increases from added fertilizer at the Deuel County site were
significantly larger than when no fertilizer was applied. The yield
increases due to added phosphorus were quite variable. V/hen the fertilizer
was applied with the seed the increasing increments of fertilizer phos
phorus produced increasing yields; whereas, when the same fertilizer treat
ments were broadcast the yields progressively decreased. No explanation .
for this inconsistency is offered at this time.
Soil test values for phosphorus indicate that a yield response should be
expected. Added nitrogen produced a yield increase that was somewhat
variable between methods of application. The increase in percent protein
of the grain due to added nitrogen indicates that a yield increase should
be expected.
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FERTILIZER EXPERIMENTS CONDUCTED WITH WESTERN
mEATGRASS AND ALFALFA I96I
Objectives of the Western Wheatgrass Experiments
1. Compare the effect of different rates of nitrogen fertilizer on the
yield.
2. Compare the time of application of the fertilizer,
3. Determine if phosphorus influenced the yield.
'4'. Determine the effect of the fertilizer treatments on the protein
content of the forage produced.
Experimental Location and Conditior^
The location of the experimentj the cooperator, the soil test values and
past management are given in Table I6,
Yield Results and Protein Conten'c (see Table Ir)
The grass yield at the south experimental site in Hand County was signifi
cantly increased with each increment of added nitrogen. The spring applied
nitrogen gave a little greater yield increase than the fall applied
nitrogen. Phosphorus, applied in the fall produced higher yield than that
applied in the spring.
The north experimental site in Hand County was more favorable for the
growth of Western l^eatgrass as is evidenced by the yields produced.
The yield was significantly increased with each increment of added
nitrogen. Added phosphoi'us did not increase the yield at this site.
The protein content of the grass from both experiments was increased with
each increment of added nitrogen.
Objectives of the Alfalfa Experiment
1. To determine the effect of phosphorus rates and/or potassium rates on
the yield of alfalfa.
2. To provide information for correlating soil tests xd.th response to
added phosphorus and added potassium.
3. To determine the rate of added pliosphorus and/or rate of added potassium
that provides the most •profitable yield increase.
Experimental Lpca;^pn_ and Conditions
See Table 16..
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Yield Results and Protein Content (see Table 18)
The fertilizer was broadcast (fall, I96O) on a stand of alfalfa
extablished in the Spring of I96O. Phosphorus fertilizer at the rate
of pounds of ^2 '^; acre (18 pounds P) produced a significant yield
increase over the check for both cuttings. Larger rates of phosphorus
did not increase the yields more than the ^0 pound rate.
Potassium fertilizer had little influence on increasing the alfalfa
yield.
Table 18. Effect of Fertilizer on the Yield of Alfalfa in Deuel County,
South Dakota, I96I.
Fertilizer
Trea'':msnt
N+I\0 X^O
/c 9 2
0+ 0+ 0
0+ A0+ LO
0+ A0+ 80
0+ ^Ch-i60
0+ 804- AO
0+ 80-1- 80
0+ 80tl60
0+160+ AO
0+160+ 30
0+160+160
0+ 0+160
0+160+ 0
L.S.D, at 5^ level
Yield in Pounds Per Ac2-e
15 ^ .riolstiu e
First Cutting Second Cutting
1236
1519
I6AA
15^2
I68O
151^
1639
1591
1702
1666
1133
163^
!L Jl 'i ii
ir ir ir v
THE FOLLOWriiG
EXPLt<lIJ?:N'JS
WZkE ?EJ.;<'GRKED
IN 1962
PLANKINTON FARN 1962
Effect of Different Management Systems on Yield of Corn, 1/heat and Oats, 1962
Objective of Experiment
Determine the value of different management systems on yield of corn and
small grains.
Experimental Location and Conditions
The experiment was located at the Clay-Pan Research Farm in eastern
Aurora County. The soil is a clay-pan developed in glacial till.
A severe wind storm occurred just before the harvesting of the small grain.
This storm seriously reduced the value of crop yields for comparative ,
purposes.
Yield Results and Explanation (see Table 19)
The yield of corn in the sequence #7 following chiseling was higher than
the yield in sequence #5 which had no chiseling treatment.
Table 19. Effect of Different Management Systems on Yield of Corn, l-^Hieat and
Oats at Plankinton, 1962
Cropping Sequence*
1. W - C - 0
2. 'M - C - 0
3. W - C - 0
W - C - 0
5. WW - C - 0
6. m - C - 0
7. VJW - C - 0
8. Alf- C - 0
9. 0 - C - 0
10. 0 - So- 0
Alf
F (Sw Cl)
F
SW
SW (N)
SW (M)
SW (N+S)
Alf
SW (Gii)
SW (GM)
Corn
Bu/A
* Cropping Sequence Key
= V/inter l'>nrieat
Alf ^ Alfalfa
SwCl = Sweet Clover
H - Barnyard manure at 15 T/A before
corn^ 5 T/A before wheat
GM = Green ilanure
7 - Fallow
Spring MTieat
Bu/A
Corn
Sorghum
Nitrogen at 30#/A/yr
Subsoiling
Spring '/heat
Oats
BARLEY EXPERI1#:NTS I962
Objectives of Group I Barley Experiraents
1. Compare the effect of fertilizer broadcast on the surface with that
applied with the seed.
2. Provide information for correlating soil tests with response to added
phosphorus.
3. Determine the rate of phosphorus application that provides the most
profitable yield increase.
Experimental Location and Conditions
The location of the experimental sites, the cooperator, the soil test
values, and past management are given in Table 21,
The moisture used to produce the crop is given in Table 20, This value
was obtained by measuring the moisture in the soil, available to plants
at planting time, keeping a record of the rainfall during the growing
season and measuring the moisture available to plants in the soil at
harvest time. The water available to plants for growth was lost by
evaporation and transpiration.
Table 20, Available Water in 4-foot Profile at Planting and Harvest Time,
and Rainfall Received During the Growing Season for the Barley
Experiments in South Dakota, 19^2,
County
Perkins-2
Stanley
Available Soil Water*
at at
Planting Harvest
Inches Inches
Rainfall
during
Season
Inches
14,8
Water
used
by Crop**
Inches
* Available Soil Water is the water held in the soil at tensions less
than those holding the water when the plants wilt,
** Water lost by evaporation and transpiration,
field Results and Protein Content (see Table 22)
The addition of plant food elements increased the yield as much as 19
bushels per acre at the Perkins County site, but considerable variability
in yield was encountered because the excessive amounts of straw caused
harvesting errors. This high experimental error makes these differences
in yield statistically not significant. The fact that large yield increases
were obtained with added plant food elements is enough to encourage more
experimental work in this area. The yield increases appear to be due
largely to added nitrogen.
The fertilizer treatmeiits increased the protein percentage as much as one
percent. Whether tVns jtir'-x-ease in is of p.ip,riifi is not
kno^'m at this time.
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Obiectives of the Group II Barley Experiments
1. Evaluate the phosphorus supplying ability of one of the major soil types
in Perkins County,
Experimental Location and Conditions
The experiment was located in northern Perkins County
The soil was developed from residual materials of the upper cretaceous
clay loams and silty clay loams. The crop was not grown on fallow land.
Yield Results (see Table 23)
There was a yield response to applications of phosphorus. Nitrogen
applications with phosphorus gave the greatest yield increases.
Table 23. Effect of Nitrogen and Phosphorus on Yield of Barley in
Northwestern South Dakota, 19^2,
Treatment * Barley
N+P^O^+K^O Bu/A
0+- 0+0 9
0+J^60+0 13
200+ 0+0 11
200+^60+0 l6
* The fertilizer was broadcast on the surface and disced in before
planting.
V JL
'it" 'if' ir If'
SPRING V/HEAT AND DURUl-i V/HEAT EXPERITIEliTS I962
Obiectives of the Grouo I w^/heat Experiments
1, Compare the effect of fertilizer broadcast on the surface with that
applied with the seed.
2, Provide information for correlating soil tests with response to added
phosphorus,
3. Determine the rate of phosphorus application that provides the most
profitable yield increase.
4. Determine the effect of added fertilizer on grain quality as measured
by total nitrogen arid sediraeiihati on de^ermi nati oiiS.
Experimental Location and Conditions
The location of the experimental sites, the cooperator, the soil test
values and past management are given in Table 2^.
The moisture used to produce the crop is given in T-^ble 25. This value was
obtained by measuring the moisture in the soil available to plants at
planting time, keeping a record of the rainfall received during the season
and measuring the moisture available to plants in the soil at harvest time.
The water available to plants for growth was lost by evaporation and trans
piration.
Yield Results and Quality Determinations (see Table 26)
The effect of added phosphorus on the yield of grain is, in most cases,
related to the phosphorus supplying ability of the soil, as measured by soil
tests. Two exceptions, the Corson and Sully experiments, exist. The ex
ception was noted at the Corson site in 1961 and was supported by the 19b2
resuli:a. Why these soils test high yet give a good yield increase when
phosphorus is applied is yet to be explained.
Soil tests on the samples from the following experimental sites indicate
a response to added phosphorus should be expected; Harding Durum, Harding
Spring Wheat, Spink-2, Dewey, Faulk, and Edmunds sites. Yield increases^
were not obtained at the Dewey-1 and Harding Durum sites. The Dewey-1 site
was heavily infested with weeds and a back furrow created a difference in
topsoil which was very noticeable through the entire experiment, irrespective
of treatments. The Harding Durum Wheat site had serious erosion in the past
which greatly reduced the depth of topsoil. For this reason a greater need
existed for added nitrogen than for phosphorus.
The tests on the soils from the Spink-1, Spink-3, Beadle, Perkins, Dewey-2,
and Dewey-3 sites are high enough to indicate no yield increase from added
phosphorus. A yield increase was not obtained at any of these sites when
the fertilizer vas applied by broadcasting; however, when the phosphorus
was applied with the seed, a small increase was noted at the Dewey-3, Perkins,
and Spink-3 sites. These yield differences were not statistically significant
A yield depression from the addition of phosphorus by both the broadcast
and drill methods of application is noted at the Dewey-1 site. The
addidtion of phosphorus with nitrogen did not increase the yeild above
that of nitrogen alone.
The yields from the Spink-2 site show no yield increase with added phos-^
phorus until nitrogen is also applied. When nitrogen is supplied, the yield
with added phosphorus is greater than with nitrogen or phosphorus alone.
The addition of nitrogen by broadcasting ahead of the drill produced greater
yield increases than when the same amount of nitrogen was applied with the
seed at all sites except the one in Edmunds County. In some cases the
application of the nitrogen with the seed loivorcd tlio yjeTd, bub in. no case
was this lowering 1 y ci gin f i onut.
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Table 25. Available V/ater in ^-foot Profile at Planting and Harvest Time,
and Rainfall Received During the Growing Season for the Wheat
Experiments in South Dakota, 1962.
Available Soil Water* Rainfall Vlater
at at during used
County Planting Harvest Season by Crop**" '
Inches Inches Inches Inches
Spink-1 1.8 11.0 19.1 9.9
Spink-2 5.6 5.6 20.6 20.6
Spink-3 7.5 12.8 25.9-,/ 20.6
Beadle-2 li.6 9.8 18.1-^ ' 12.9
Sully-1 5.0 11.2 20.9 1^.7
Faulk 3.^1- 10.2 15.6 8.8
Edmunds 3.7 7.8 1^.0 9.9
Harding-1 3.2 9.9 15.9 9.2
Harding-2 2.6 6.5 19.5 15.6
Perkins-1 2.7 6.8 19.2 15.1
Corson-1 3,8 9.3 8.9
* Available soil water is the water held in the soil at tensions less than
those holding the water when the plants wilt.
** Water lost by evaporation and transpiration.
1/ Rainfall for July not recorded.
The yield increase from added nitrogen at the Harding Spring VJheat site
should be expected even though this land was fallowed in I96I. This is
because of the low organic matter (total nitrogen)content of the soil.
The grcv-jang conditD orio were very nearly ideal at this s: to. which increased
the demands of the crop for nitrogen from the soil. Similar conditions
were encountered at the Durum site in Harding County and the Spring Wheat
site in Perkins County.
Yield increases due to added nitrogen are noted at the Dewey-1 site and at
the Spink.-2 site. The soil at these two sites was quite sandy, low in
organic Tr..a!:t6:r (total nitrogen), and the gro"wl.ng conditions for the season
were considerably above average. Under these conditions a yield increase
due to added nitrogen should be expected,
A yield increase due to added nitrogen is also noted at the Spink sites
1 and 3> and at the Boadlc site. The soils at these sites contained more
organic matter (toual nitrogen); however, all of these fields were cropped
in 1961, thus loweiing the supply of available nitrogen for I962,
The percent protein found in the grain and the sedimentation tests on the
grain are reported. In g^weral, the fertilizer treatments had no consistent
effect on the quality, as laeaam'tMl by t-Jiie sedhrionhation test. Location
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and variety had considerable influence on the sedimentation values. The
variety Pembina had much higher ratings than the Variety Lee.. The protein
content is more closely related to location than to any other variable.
The treatment effects vary from experiment to experiment and, in most cases,
are rather small.
In the case of the Dewey-2 site, where the soil was already well supplied
with nitrogen and phosphorus, additional nitrogen increased the protein
content. At the Harding Spring V/lieat site the addition of phosphorus
lowered the protein content and the addition of nitrogf^n increased the
protein content above that of the wheat grown without added fertilizer.
Objectives of the Group II Wheat Experiments
1. Evaluate the phosphorus supplying ability of one of the major soil types
in Perkins County,
Experimental Location and Conditions
The experiment was located in northern Perkins County.
The soil was developed from residual materials of the upper cretaceous
clay loams and silty clay loams. The crop was not grown on fallow land.
Fertilizer was broadcast oh the surface before seeding.
Yield Results (see Table 2?)
There was a yield response to applications of phosphorus,
cations with phosphorus gave the greatest yield increases
Nitrogen appli-
Table 2?, Effect of Nitrogen and Phosphorus on Yield of Spring l\/heat
in Perkins County, I962.
Treatment*
0"f-0+0
0+460+0
200+0+0
200+460+0
Spring Wheat
* The fertilizer was broadcast -on the surface and disced in before
planting.
WINTER WHEAT EXPERIMENTS 1962
Ob.iectives of Group I Winter V/heat Experiments
1. Compare the effect of fertilizer broadcast on the surface with that
applied with the seed.
2. Provide information for correlating soil tests with response to added
phosphorus.
3. Determine the rate of phosphorus application that provides the most
profitable yield increase.
Experimental Location and Conditions
The location of the experiment, the cooperator, the soil test values and
past management are given in Table 28.
A serious stem rust infection was encountered at all sites. The experi
ments at the Todd County, Sully County-2 and Bennett County-2 were the
only ones harvested.
Yield Results and Quality Determinations (see Table 29)
The only site hav^jig ^significant yield differences due to treatments was
the Sully County site where placement of the phosphorus with the seed
increased the yield from 4 to 7 times that where the same rates of
phosphorus was broadcast on the surface. This yield increase was
probably largely due to the added phosphorus, hastening maturity so that
some of the damage from the rust infestation was avoided.
The yields obtained at the Todd County site were considerably higher than
at the other two sites because of the use of variety Omaha which matures
earlier. A yield increase due to added fertilizer was not expected at
this site because of the very high soil test for available phosphorus
found for the experimental soil.
Yield differences due to fertilizer treatment were not expected at the
Bennett County-2 site because of the high test value for available phos
phorus found for the experimental soil. However, the effects of the stem
rust so greatly over-shadowed all other growth factors that no positive
statement concerning fertilizer response can be made.
The fertilizer treatments had no -consistant. effect on the percent protein
or the sedimentation values.
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Objective of Group II Winter V^/hgat Experiment
1. Determine response of four different winter wheat varieties to nitrogen
and phosph^^rus applications.
Experimental Location and Conditions
The experiment was located at the Cottonwood Range Station on soil derived
primarily from Pierre clay with a mixture of some alluvial sediments. This
land was summer fallowed in I96I. The initial tillage for the fallow
was accomplished in midsummer for all areas except that used for the
variety Warrior, For Warrior the summer fallow extended for one full '
suiTimer.
Yield Results (see Table 30)
Table 30• Effect of Commercial Fertilizer on Yield of Four Winter Wheat
Varieties at Cottonwood, 19^2.
Treatment*
0+0+0
30+0+0
60+0+0
0+69+0**
60+69+0
Warrior
Bu/A
16
19
19
Variety
Bison Nebred Winter
Bu/A Bu/A Bu/A
11 10 17
10 "l 16
15 11 19
11 6 17
The nitrogen was broadcast and the phosphorus was applied with the seed
Objective of Group III Winter I'^Hieat Experiment
1. Evaluate the phosphate supplying ability of some of the major soil
types in southwestern South Dakota,
Experimental Location and Conditions
Soils:
1. Keith like silt loam - a well drained chestnut soil on eolian deposits
2. Rosebud silt loam - a well drained chestnut soil developed from
tertiary sediments.
3. Huggins - an imperfectly drained claypan soil with 3 feet of soil
material over bedrock.
All sites were in southwestern South Dakota, The soils were all fallowed
in 1961, No manure or fertilizer had been used on these sites.
Yield Results (see Table 31)
The yield indicates that under climatic co^^ditions of these experiments,
all of these soils should have phosphorus applications for maximum yields
of small grain.
Table 31* Effect of Nitrogen and Phosphorus on Winter Wheat Yield in
Southwestern South Dakota, 1962',
Treatment*
N+P^O^+K^O
0+0+0
0+^60+0
200+0+0
200+i^60+0
Keith like
silt loam
Bu/A
Rosebud
silt loam
Bu/A
Huggins
silt loam
* The fertilizer was broadcast on the surface and disced in before
planting.
it" § 1r if
OAT EXPERIMENTS 1962
Objectives of Group I Oat Experiments
1. Compare the effect of fertilizer broadcast, broadcast ahead of the drill,
broadcast and disking into 'the soil before seeding and fertilizer applied
with the seed.
2. Provide information for correlating soil tests with response to added
phosphorus.
3. Determine the rate of phosphorus application that provides the most
profitable yield increase.
Experimental Location and Conditions
The location of the experimental sites, the cooperator, the soil test values
and past management are given in Table 33•
The moisture used to produce the crop is given in Table 32. This value
was obtained by measuring the moisture in the soil available to plants at
planting time, keeping a record of the rainfall during the growing season
and measuring the moisture available to plants in the soil at harvest time.
The water available to plants for gx'ijwV.U was lost by evaporation and
transpiration.
t -i^2-
Table 32. Available Water in ^-foot Profile at Planting and Harvest
Time, and Rainfall Received During the Growing Season for
the Oat Experiments in South Dakota, 1962.
County
Deuel
Minnehaha
Lincoln
Available Soil Water''
at at
Planting Harvest
Inches
Rainfall
during
Season
Inches
Water
used
by. Crop**
* Available soil water is the water held in the soil at tensions less
than those holding the water when the plants wilt.
** Water lost by evaporation and transpiration.
Yield Results and Protein Content (see Table 3^)
A comparison of the broadcast method of application with that of applying
the fertilizer with the seed was made at the Deuel County site. Method
of application at the lower rate of phosphorus addition is of particular
importance. In this case, phosphorus is probably the primary limiting
plant food element. As the phosphorus supply increases the method of
application appears to be of less importance.
The addition of nitrogen at the Deuel County site increased the yield
until phosphorus became limiting, then an addition of both increased
the yield. Three methods of application were compared at the Minnehaha
County and Lincoln County sites. Yield results from the three methods of
application were not consistent enough to establish a preferred method in
this area. The application of the fertilizer with the seed produced higher
yields in more instances than either of the other two methods of application.
A yield increase was noted when either nitrogen or phosphorus was applied
at these sites but the yield increases were not large. Combining the
elements increased the yield approximately 10-12 bushels per acre at the
liinnehaha County site but did not increase the yield at the Lincoln County
site.
The yield at the Lincoln County site appears to be lower than it should be
because of the large amount of straw produced and the relatively low test
weight (32-35 pounds per bushel) of the grain. This test weight was only
slightly lower than that obtained from the Minnehaha County site (33-37
pounds per bushel).
It may be that the oats atthe Lincoln County site ran out of water at the
end of the season. This site received 1^, 9 inches of rain during the
season while Minnehaha County received 20.7 inches during the same period.
Soil Tests on samples taken from these three sites indicate that added
phosphorus should inci'ease the yield and it did.
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The percent protein in grain at all three of these sites was relatively
low indicating that more nitrogen could have been used to increase the
yield and the protein percentages. In general, the highest protein con
tents were obtained where nitrogen alone was applied.
Group XI Oat erimont
1, Determine effect of different fertilizer rates and ratios on yield of
oats,
2, Determine if potash reserves in the soil have been reduced to a point
where an economical response can be obtained from potassium fertilizer.
Experimental Location and Conditions
See Table 33*
The presence of disease and lodging had a strong influence on yield.
Yield Results (see Table 35)
Potash did not increase the yield of oats at either location. The yield
of the plots in Lincoln County receiving nitrogen only were so severely
lodged that they were difficult to harvest. The effect this had on the
yield is difficult to determine.
The addition of a combination of nitrogen and phosphorus produced the
highest yields at the Brookings County site.
Table 35. Effect of Different Fertilizer Rates and Ratios on Yield of
Oats in Eastern South Dakota, 19^2
Fertilizer Treatments Lb/A Bu, of Oats Per Acre
s Co. Lincoln Co.N
^2^5 K2O Brooking
3 35 0 • 52,5
8 36 20 51.2
3^ 0 0 43.^
0 17 0 ^3.3
3^ 17 0 53.0
0 36 39 ^0,3
0 0 0 33.6
# # # #
59.9
k6.3
37.7
i^8.5
56,^
53.1
5^.3
CORN AND SOYBEAN FERTILIZER EXPERIMENT TRIAL 1962
Objectives of Group I Corn and So^ybean Fertilgzer Experiments
1. Determine the effect of starter fertilizer with and without added
nitrogen cn the yield of corn and soybeans.
2. Determine if the use '^f large plots would lower the experimental error.
3. Try using regular farm equipment in experimental work.
Experimental Lo-^ation and Conditions- '
. iiiii.iEiiiin -.'y - -T- .1 I M, I, I, , , , •. Livji-uM*..
The location of the experimental sites, the cooperator, the soil test
values, past management and the variety of corn used in the e??eriment
_ . are given in Table 36.
These experiments were established cn a field basis, with eight (8) rows
of corn supplied with each starter fertilizer. Four W of these rows
were then side-dressed with nitrogen. The corn was harvested with a corn
picker. The seed used was that supplied by the farmer. The fertilizers
used, unless otherwise indicated, were as followsi 8-32-0, starter; ^1-0-0
side-dress; O-O-60 (blended with starter at the time of application); Zn
was applied as 6-2^-0 with Zn as Zn SO^ (zinc sulfate).
Yield Results and Protein Content (see Table 37)
Added phosphorus increased the yield at the Deuel-2, M-^ody, Union-1,
Minnehaha-1, Minnehaha-2, and the Lake-2 sites. Soil tests on samples
taken from these sites were low enough to indicate that a yield increase
should be expected. The soil tests on the samples from the other three
experiments- also fell in the range where a yield increase should be expected
but no increases were found. In the case of Brookings-2 an increase in
growth was noted earlier in the season, but no yield differences were
found at harvest time. Additional research is needed on this subject.
Nitrogen increased the yield at all locations. The yield increase at the
Deuel-2 and Lake-2 sites was small. The yield increase at the Moody and
Brookings-1 sites was somewhat questionable in that yield with nitrogen
was considerably higher than nitrogen in combination with phosphorus. A
yield increase from added nitrogen at Brookings-1 was not expected because
of the high organic matter content of the soil and the past management of
the field (alfalfa-brome for the past several years). The soil at the
Moody site had a high organic matter content arjd was one year removed
from brome and alfalfa, Ayield increase to added nitrogen would not be
expected under these conditions, A yield increase from added nitrogen
was expected on the remainder of the fields because of the organic matter
content of the coils and the past management.
An addition of potassium gave a yield increase at both Prcokings Count}''
S'ites , Tid n j vmr: . <] \^o<'rw<.rn smuples Ircm these
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two sites tested low in exchangeable potassium. The source of potassium waspotassium chloride (KCl) and potassium nitrate (KNO^) gave equally good results,
The addition of zinc with the starter fertilizer did not increase the yield
above that of the starter fertilizer. In some cases the addition of zinc
with the starter fertilizer reduced the yield. This was noted especially
on soils low in organic matter, as Brookings-2, Minnehaha-2 and Union-1.
The addition of nitrogen id.th the starter fertilizer and zinc increased the
yields at these three sites to maximum or near maximum.
The addition of nitrogen to the starter fertilizer plus zinc increased the
yield over the starter plus zinc plots in all cases where nitrogen increased
the yield. The added zinc had little effect on the yield where the supply of
nitrogen was abundant. A more detailed study of the zinc-nitrogen relation
ship is needed.
Added nitrogen increased the yield where the organic matter content was less
than 3»5/-^ and no legumes have been grown recently or manure applied.
In general, soil tests serve as a good guide for the use of phosphorus and
potassium and help evaluate the need for added nitrogen.
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Table 39. Soil Test Results of the Surface Soil for the Starter Fertilizer
Plots in 1962.
Laboratory /•> mmhos/cm
Number Organic Pounds Per Acre Paste Soluble
(Research) Location Matter P K PH Salts
1789 Site - 1 3.2 13.9 181 6.1 0.17
1668 Site - 2 3.27 13.6 272 6,A 0.38
1666 Site - 3 2.88 15.5 373 6.1 0.26
1665 Site - 2.71 9.2 3^1 6.5 0,44
Cropping History and Past Management
1961
Oats
Corn
T-Jheat
Flax
Wheat
Wheat
Corn
Wheat+80#/A of 16-20-0
1959
Alfalfa
Flax
Oats
Beans
Discussion and Interpretation of Results (see Table 38)
There was a good response to the starter alone without the supplemental
nitrogen at one location - Codington County.
Sites 3 and 4 responded fairly well to side-dressed nitrogen without the
starter.
Site 2 needed both the starter and the side-dressed nitrogen.
The yield potential in Brcokings County site was reduced by a localized
late summer drought.
# if # #
